found that, in these two cases, Ubx acts directly on steps during sensory organ development, and not at an earlier, more general stage of pattern formation. In the T3 leg disc, the development of the sternopleural bristles aborts shortly after initiation of the proneural cluster (Figure 1) , and this corresponds to the period during which Ubx's repressive function on bristle development is required. In contrast, Ubx is required at two or more steps of the sensory organ division and specification pathway, in order to fully suppress apical bristle development on T3 legs (Figure 1) .
Hox genes play a major role in the morphological diversification of the anteroposterior body axis of animal embryos by switching the fates of segments between alternative developmental pathways [1] . In their role of controlling segment diversity, Hox proteins are responsible for many different morphological structures and cell types within a given segment. But it is still largely a mystery how a single Hox gene can determine a morphological trait at a specific location within a segment, and why that trait does not appear elsewhere in the same segment or in other segments.
Two recent papers from Rozowski and Akam [2] and Brodu et al. [3] have approached this question in different ways.
The goal of the study of Rozowski and Akam [2] was to understand how the Hox gene Ubx modulates the mechanosensory bristle pattern in different Drosophila legs. The development of these mechanosensory miniorgans is initiated in imaginal discs through the formation of proneural cluster cells, all of which are competent to give rise to a bristle sensory organ [4] . A process of lateral inhibition within proneural cluster cells allows only one cell to develop into a sensory organ precursor, which then undergoes a series of stereotyped divisions. During bristle development, the first division generates two second-order precursors, one of which divides again to give rise to cells that construct the external aspects of the bristle, the shaft and the socket, whereas the other second-order precursor divides again to give rise to a glial cell and a neuron [5] (Figure 1 ). Rozowski and Akam [2] focused on the development of the sternopleural and apical bristles, which normally appear only on the legs of thoracic segment T2, and not on T3 legs (Figure 1) . The Hox gene Ubx is expressed in most cells of the T3 leg imaginal disc, but not in the T2 disc, and in Ubx mutants the sterno-pleural and apical bristles develop ectopically in T3. A naïve thought would be that the high-level segment identity control function provided by Ubx would prevent the initial formation of the T3 bristle. Not so. Rozowski and Akam [2] found that, in these two cases, Ubx acts directly on steps during sensory organ development, and not at an earlier, more general stage of pattern formation. In the T3 leg disc, the development of the sternopleural bristles aborts shortly after initiation of the proneural cluster (Figure 1) , and this corresponds to the period during which Ubx's repressive function on bristle development is required. In contrast, Ubx is required at two or more steps of the sensory organ division and specification pathway, in order to fully suppress apical bristle development on T3 legs (Figure 1 ).
In the cells that give rise to the preapical bristle, Ubx function plays a subtler role than the simple repressive action that it exerts in the cellular primordia of the apical bristle. Normally, the preapical bristle is stout on T2 and fine on T3, but in Ubx mutants the bristle is stout on both T2 and T3. By ectopically expressing Ubx in the sensory organ lineage, Rozowski and Akam [2] were able to transform the stout shaft of a normal preapical bristle on T2 to the much finer shaft of the preapical bristle of T3. When comparing the stout apical bristle versus the fine preapical bristle on the same T3 leg, one obvious possibility is that differences in amounts of Ubx protein between the T3 apical and preapical primordia might confer the Figure 1) . Thus, it seems that specific effects of Ubx depend on local context and precise timing -on local finegrain reading of patterning information from other transcription factors and signaling molecules, which modify bristle development by acting combinatorially on still unknown bristle cell-lineage target genes. Rozowski and Akam [2] also conclude that Ubx effects on bristle morphology do not appear to be constrained evolutionarily, or strongly canalized, as Ubx has evolved to repress bristle development by apparently using different mechanisms in two different regions of the leg disc. [12] , but differs from the usual idea that hundreds of genes are targeted by Hox genes in a given tissue [13] . In the view of Brodu et al. [3] , most of the previously observed downstream complexity would largely arise from cell-to-cell heterogeneity and from indirect regulation through cell signaling. If this turns out to be generally true, the use of genome-wide approaches like microarrays to identify biological relevant target genes of Hox genes using whole animals, or even specific tissues, might be extraordinarily limited.
Brodu and colleagues [3] also characterized a Hox

